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PLAZAS DE VOLUNTARIADO EN PROYECTOS DE COOPERACION INTERNACIONAL (2026)

1.

DATOS BASICOS

Nombre del Grupo de Cooperacion

(GC)

Ingenieria para el Desarrollo Humano (IDH)

Director/a del Grupo de Cooperacion

(GC)

Jorge Martinez Crespo (jorgemar@ing.uc3m.es)

Tutor/a del voluntariado (debe ser

miembro del GC)

Alen Horvat (ahorvat@ing.uc3m.es)

Nombre del proyecto o linea de
trabajo del GC en la que se inscribe
de

la movilidad internacional

cooperacion

Carbon recycling system for a decarbonized society

Resumen del proyecto en el que se
inscribe la movilidad internacional

de cooperacion

The research line aims to develop a carbon recycling system for a decarbonized
society using a mineral carbonation reaction. Globally, the cement and concrete
sector emits approximately 7 - 8% of CO.. To reduce CO»-related environmental
impacts, high-alkaline and high-calcium content by-products from the sector can
be reused to capture CO2. These by-product materials are cement kiln dust,
demolished concrete, fresh concrete, concrete fines - a side product of aggregate
recycling, blast furnace slag, fly, and bottom ash. CO: is captured as
thermochemically stable calcium carbonate through a reaction Ca*(l) + COs*(l) >
CaCOs(s). However, the mineral carbonation process requires energy, and the
energy production generates CO2 emissions. The key question “Is the Net CO2
Balance of the Mineral Carbonation Process Favorable?” has to be answered
before the process can be recognized as a net negative CO2 technology. This
research line aligns with UN SDG 11: Sustainable cities and communities, and UN
SDG 12: Responsible Consumption and Production, defined in the UN 2030
Agenda. Research activities take place between researchers from the UC3M
Department of Thermal and Fluids Engineering, and members of UWC,

Department of Chemistry, through the project initiated in 2023.

DESTINATARIO: VICERRECTORADO DE RELACIONES INSTITUCIONALES, IGUALDAD, COOPERACION Y
DESARROLLO SOSTENIBLE UNIDAD DE COOPERACION Y DESARROLLO SOSTENIBLE




Universidad

ucdm | Carlosllil
de Madrid

Up to date, the experimental work has passed lab scale testing as well as pilot
scale testing at the ready-mixed concrete plant Afrimat using clean technical gases
(i.e., CO2 and N2). In 2026, the pilot scale testing unit is moving to the cement
manufacturing plant PPC Cement, where real industrial flue gas is going to be

tested as a CO; source.

Note: This project will accommodate two mobility/volunteering placements. One
placement with a primary focus on mass balance, whereas the other placement

will look into the energy balance of the process.

‘ 2. DATOS DE LA MOVILIDAD

Titulo del puesto de voluntariado

Development of a Carbon Recycling System Via Mineral Carbonation Reaction
Employing Waste from Construction/Demolition (CDW) Sites, Ready Mixed
Concrete Plants, and Cement Manufacturing Plants

(Two mobility/volunteering placements available)

Tipo de Movilidad (Voluntariado,
TFG, TFM, Investigacion)

TFG or TFM

Pais de destino

Cape Town, South Africa

éComo se integrard la persona
voluntaria en la linea de trabajo /

proyecto?

Since 2023, the project Carbon Recycling System Via Mineral Carbonation has been
ongoing between Tohoku University, Japan, UWC, South Africa, and UC3M, Spain.
All collaborators met each other in person on multiple occasions, creating strong
trust bonds that facilitate the planning of mobility/volunteering. In 2025, one UC3M
student already conducted a volunteering placement at the UWC founded by
Proyectos de Cooperacidn Internacional. This student is currently writing up a final
year project, preparing to defend it in 2026. This proven track record is an assurance
that the volunteering candidate will be well accommodated and guided through the

mobility period.

Objetivos del puesto

The main objectives of the mobility placements are divided into social and technical.
Social

> Understanding and integrating into African society.

Technical

> Developing the carbon recycling system that mitigates CO, emission burdens.

> Write up and defend final year project (FYP) or master thesis.
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Funciones concretas a realizar
por la persona voluntaria (Plan de

trabajo)

> Conduct pilot-scale mineral carbonation reaction. Testing reaction variables
such (i) waste material, (ii) solid-liquid ratio, (iii) temperature, (iv) pH, etc.

> Quantify mass flows of Ca, CO2, and CaCOs that enter and exit the reaction. Mass
flows are to be organized in a spreadsheet in the form of a mass balance.

> Carry out measurements of electrical power consumption and present it in a
spreadsheet in the form of an energy balance.

> Carry out the chemical characterization of reactants and products of reaction
using techniques such as ICP-OES, XRD, XFR, particle size distribution, ...

> Interpret data from chemical characterization.

> Writing up final year project (FYP) or master thesis. (Location of activity: UWC
and /or UC3M)

> Defending final year project (FYP) or master thesis. (Location of activity: UC3M)

Competencias y capacidades que
especialmente se desarrollardn
durante el voluntariado (ver

listado en anexo 1)

> Awareness of the challenges associated with global cooperation and territorial
development, teaching, and research.

> |Interpersonal skills, problem-solving attitude, critical thinking, creativity,
teamwork.

> Develop the spirit of service, initiative, responsibility, and commitment.

> Being resourceful when the project or travel arrangements do not go the way

they were expected.

Duracion de la estancia

3 months (90 days)

¢Qué aporta la estancia al

proyecto?

Proposed mobility/volunteering placements contribute the following added values
to the project.

> Strengthen exchange activities between Spain and South Africa.

> Demystify the African continent and society.

> Educate young engineers by providing industrial experience in African continent.
> Advancing CO2 emission mitigation technology with the patenting outlook. With

positive prospects to advance South African economic progress.

éComo se relacionard la personal
voluntaria con la sociedad civil,
con organizaciones del tercer
sector, organizaciones

gubernamentales, entre otras?

Mobility/volunteering candidate will engage with workers in the construction and
concrete sector, as well as with academics. The host Prof. Leslie Petrik frequently
attends meetings with local industrial stakeholders and policymakers. The

candidate will have an opportunity to “shadow” Prof. Leslie at these meetings.
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3. DATOS DE LAS PERSONAS QUE TUTORIZAN

Tutor/a del voluntariado en el GC  Alen Horvat (ahorvat@ing.uc3m.es)

Departamento UC3M al que Thermal and Fluids Engineering Department

pertenece

Tutor/a en la entidad de acogida  Prof. Leslie Petrik (Ipetrik@uwc.ac.za), meritus professor

Entidad de acogida University of the Western Cape (UWC)

4. REQUISITOS DE LA PERSONA que realiza el VOLUNTARIADO

Perfil académico (especificidad Student in the final year or master course in Energy Engineering, Physical

del Grado o estudios de Engineering, Industrial Technology Engineering, or related branches, with knowledge

postgrado) in the field of materials, CO2 sequestration, and chemistry.

Capacidades técnicas, > Overview of the cement and concrete sector.

aptitudes y habilidades 5 3] and written communication, field work, and work in a chemistry laboratory.

importantes de la persona

voluntaria

Nombre del Director/a del Grupo: Nombre del tutor/a del voluntariado:
Jorge Martinez Crespo Alen Horvat

Fecha y firma: Fechay firma:

Firmado por MARTINEZ CRESR JORGE - DNI HORVAT ALEN 2&2{?”@%‘12 :)3(/ HORVAT

*xk 1136+ g diaél/Ol/Z n certificado emitido
AC Sector Publi : Date: 2026.01.20 19:13:16
por AC Scor il -Y5431676X e

/
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ANEXO I: Competencias y capacidades que especialmente se desarrollaran durante el voluntariado

Curiosidad y habilidades de aprendizaje

Pensamiento critico, analitico y sistémico

Analisis y resolucion de conflictos, resolucion integral de problemas en escenarios complejos

Creatividad, organizacion y anticipacion

Competencias normativas, estratégicas y de colaboracion

Compromiso social, solidaridad y responsabilidad social y ambiental

Desarrollo del enfoque de género en analisis de la realidad

Flexibilidad y mayor adaptacion a entornos cambiantes y desafiantes

Iniciativa, espiritu emprendedor

Trabajo en equipo y colaborativo

Capacidad de liderazgo de grupos, de iniciativas y de proyectos

Destrezas de trabajo multidisciplinar y comunicacion de forma profesional con colegas de otras profesiones y
de otros entornos geograficos, culturales y linglisticos

Relacionarse con diferentes culturas, mayor comprensién multicultural y aumento conciencia intercultural.
Conciencia intercultural y global

Empatia, entusiasmo y optimismo, empoderamiento, aumento de confianza personal y social, mejora de
autoestima, autocritica

Escucha activa, capacidades y estrategias de comunicacion, comprension y argumentacion

Capacidades de negociacion y elaboracidén de argumentaciones constructivas y colectivas

Destrezas para la organizacion y planificacion con eficiencia e impacto social

Gestionar proyectos y financiamientos, desarrollar actividades planificadas y organizacion para cumplir
objetivos y metas

Capacidades para mantener limites profesionales en el manejo mas adecuado de intervenciones sociales
Poner en practica lo aprendido en la formacidén universitaria para la resolucion concreta de problemas vy
situaciones sociales

Validar lo aprendido en la universidad a través del voluntariado y la cooperacidn,

Capacidad de aprendizaje continuo y dinamico

Afrontar la frustracion y la impotencia, la inmediatez y abordar diferentes y relevantes DESAFIOS de los que

depende la calidad de vida de otras personas
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